Mutation p.L799R in the LDLR, which affects the transmembrane domain of the LDLR, prevents membrane insertion and causes secretion of the mutant LDLR.
Mutations in the low-density lipoprotein receptor (LDLR) gene cause familial hypercholesterolemia (FH). The mechanism by which mutations in the LDLR affecting the transmembrane domain of the receptor cause FH has not been thoroughly investigated. In this study, we have selected 12 naturally occurring mutations affecting the transmembrane domain and studied their effect on the LDLR. The main strategy has been to transiently transfect HepG2 cells with mutant LDLR plasmids and to study the mutant LDLRs in cell lysates and in media by western blot analysis. The most striking finding was that mutation p.L799R led to secretion of the entire 160 kDa mature L799R-LDLR. Residue 799Leu is in the middle of the 22-residue transmembrane domain, and introduction of a basic residue in the hydrophobic core of the transmembrane domain could prevent L799R-LDLR from being correctly recognized and integrated in the membrane by the Sec61 translocon complex. This would then lead to translocation of the entire L799R-LDLR into the lumen of the endoplasmic reticulum. Mutation p.L799R should be considered a member of a separate class of FH-causing mutations that affects the insertion of the LDLR in the cell membrane.